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@ Acyianiiides, process for their manufacture, their use in pharmaceutical and veterinary compositions 
producing an antiandrogenic effect In a warm-blooded animal. 

The disclosure relates to novel 3,4-disubstituted- 
branched-chain-acylanilides, processes for their manufac- 
ture and pharmaceutical compositions containing them. The 
compounds possess anti-androgenic activity. Representative 
of the compounds disclosed is 3,4-dicyano-isobutyranilide. 
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AMIDES 



This invention relates to new amiies and 



more particularly it relates to novel acylanilides 
which possess anti-androgenic properties. 

According to the invention there is 
provided an acylanilide of the formula :- 



Wherein at least one of R and R is cyano and 

wherein the other of R''" and R^ is cyano, nitro, 

trif luoromethyl, chloro, bromo .or iodo, or has the 

formula -CONR-'-^R^^, wherein R"'"-'' and R"^^, which may 

be the same or different, each is hydrogen or alkyl 

of up to 4 carbon atoms; wherein R^ is hydrogen or 

alkyl of up to 4 carbon atoms; wherein either R 
5 

and R-^, which may be the same or different, each is 
alkyl of up to 4 carbon atoms, or R and R*^ are 
joined to'gether with the adjacent carbon atom to 
form cycloalkyl of 3 or 4 carbon atoms; and wherein 
R is hydrogen, hydroxy, halogen, alkyl, hydroxy-- 
alkyl or alkoxy each of up to k carbon atoms, or 

acyloxy of up to 15 carbon atoms; provided that 

2 "5 6 

when R is cyano, R and R are both hydrogen and 
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i4 5 1 

R and R"^ ?,re both methyl, R is not chloro. 

1 2 " 
A suitable value for R , R or when 

it is halogen is fluoro^ chloro, bromo or iodo. 

A sui-able\alue for R^, R^, R^, P^, R"^^ or R^^ 
5 when it is alkyl is. for exr^mple, methyl or ethyl. 

A suitable value for R^ when it is hydroxy- 
alkyl or alkoxy is, for example, hy droxymethyl , 
nethoxy or ethoxy . 

A suitable value for R^ when it is acyloxy is 
10 is, for example, alkanoyloxy of up to 15 carbon atoms, 
for example acetoxy, propionyloxy , decanoyloxy or 
Godecanoyloxy . 

It will be observed that the acylanilide 

derivative of the invention may possess an asymmetric 

H 5 o 

15 carbon atom, namely the carbon atom of the -CR R R 
group when R*^ , R^ and R^ are all different, and it 
m*ay then exist in racemic and optically-active forms. 
It is to be understood that this invention encompasses the racemic 
form of such an acylanilide derivative ar^i any optically-active 

20 form which possesses anti-androgenic activity, it beine; a matter 

of common general knowledge how a racemic conpound may be resolved 
into its optically-active forms and how any anti-androgenic 
activity present in any of these forms may be determined. 

One preferred acylanilide of the invention has the 

25 formula stated above wherein R is cyano, R is cyano, chloro, 
bromo, iodo or nitro, R*^ is hydrogen or alkyl of up to 4 carbon 
atoms, either R is methyl or ethyl aiKi R-^ is methyl or ethyl, or 
R^ and R^ together with the adjacent carbon atom 
form cyclopropyl, and R^ is hydrogen, hydroxy, 

30 chloro, bromo, methyl, hy droxymethyl or methoxy, 
or alkanoyloxy of up to 12 carbon atoms. 

A second preferred acylanilide of the 
iny^ntion has the formula stated above wherein R*^ 
is nitro or trif luoromethyl, R^ is cyano and R"^, 

35 and R^ have the meanings stated in the last 

paragraph above. 
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Specific acylanilides of the invention 
are hereinafter described in the Examples. 
Particularly active compounds are 3,^-dicyanoisG- 
butyrylanilide , 3 , ^-dicyano- ( 2-hydroxy-2-methyl- 
5 propionyDanilide, 3, ^-dicyano-N~methylisobuty ryl- 
anilide, 3 5^-dicyano-(2-methoxy-2-methylpropionyl) - 
anilide and 4-cyano-3-trif luoromethyl- ( 2-hycroxy~2- 
methylpropionyl)anilide3 and of these the last tv;o 
are preferred. 

10 The acylanilides of the invention may b.^ 

manufactured by any chemical process knovm tc be 
suitable for the manufacture of chemically- 
analogous compounds . 

A preferred" process for the m.anufacture 

15 of an acylanilide of the invention com.prises the 
reaction of an amine of the formula 




wherein R , R and R-^ have the meanings stated above, 

with an acid of the formula 
20 HOCOCR^R^R^ 

wherein R , R-" and R have the meanings stated above, 

or with a reactive derivative of said acid. 

A suitable reactive derivative of an acid 

is, for example, an acid anhydride, or an acyl halide, 
25 for example an acyl chloride, or a lower alkyl ester 

of said acid, for example the methyl or ethyl ester. 

The reactive derivative may be prepared in situ , for 

example by reacting the acid with thionyl chloride 

in a dipolar aprotic solvent such as N,N-dimethyl- 
30 acetamide, hexamethylphosphoric triamide or N-methyl- 

pyrrolidinone. 

An alternative process for the manufactur»e 

of an acylanilide derivative of the invention 
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wherein is hydroxy comprises the Smiles' 
rearrangement of an amide of the formula:- 




(/ ^>— OC-CONHR 

Wherein R^, R^, R^, R^ and R^ have the meanings 

5 stated above. 

The rearrangement may be carried out by 
treating the amide with a strong base, for example 
an alkali metal hydride, for example sodium 
hydride, under anhydrous conditions. The reaction 

10 is conveniently carried out at laboratory temper- 
ature. 

An acylanilide of the invention wherein 
r' is alkyl may be prepared by the alky lat ion of the 
corresponding acylanilide wherein R^ is hydrogen. 

15 An acylanilide of the invention .wherein 

R^ is acyloxy may be prepared by the acylation of 
the corresponding acylanilide wherein R is hydroxy, 
and an acylanilide of the invention wherein R 
is hydroxy may be prepared by the hydrolysis of the 

20 corresponding acylanilide wherein R^ is acyloxy. 

As stated above, an acylanilide of the 
invention possesses anti-androgenic properties as 
demonstrated by its ability to decrease the weight 
of the seminal vesicles and ventral prostate of a 

25 castrated male rat when administered concurrently 
with testosterone propionate. An acylanilide of 
the invention may therefore be used in the treatment 
of, for exa^rple, malignant or benign prostatic 
disease or of androgen-dependent disease conditions, 

30 such as acne, hirsutism or seborrhoea, in warm- 
blooded vertebrates including man. It may also be 
used to ^'"'"r^v:- ovulation in a domestic animal. 
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The acylanilide of the invention may be 
administered to a warm-blooded animal in the form 
of a pharmaceutical or veterinary composition which 
comprises the acylanilide in association with a 

5 pharmaceutically-acceptable diluent or carrier. 

The composition may be in a form suitable 
for oral dosage, as a tablet, capFv-.l*^, aqueous or 
oily solution or suspension or emu^^sloir. It may 
alternatively be in the form of a sterile solution 

10 or suspension suitable for parenteral administration, 
or be in the form of an ointment or lotion for 
topical administration, or be in the form of a 
suppository. 

The composition may additionally contain 

15 one or more drugs selected from antioestrogens , for 
example tamoxifen; progestins, for example medroxy- 
progesterone acetate; inhibitors of gonadotrophin 
secretion, for example dlanazol; cytotoxic agents, 
for example cyclophosphamide; antiobiotics, for 

20 example penicillin or oxytetracyclin; and anti- 
inflammatory agents, for example, especially for 
topical use, fluocinolone acetonide. 

The acylanilide of the invention will 
normally pe administered to a warm blooded animal 

25 at a dose of between 0.1 mg. and 25 mg. per kg. 
bodyweight . 

The invention is illustrated but not 
limited by the following Examples 
Example 1 

30 Isobutyryl chloride (3 ml.) is added to 

a stirred solution of 3,^^dicyanoaniline (0.7 g.) in 
pyridine (15 ml.) and the mixture is stirred at 
laboratory temperature for 3 hours and then diluted 
with water (150 ml.). The mixture is extracted 

35 with ethyl acetate and the extract is washed with 

water, dried over magnesium sulphate and evaporated 
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to dryness. The residue is cyrstallised from a 
mixture of toluene and petroleum ether (b.p. 60-- 
80**C.) and there is thus obtained 3>^-dicyano- 
isobutyrylanilide, m.p. 119-'121*C. 

The process described above is repeated 
except that the appropriate aniline is used in 
place of 3,^-dicyanoaniline. There are thus 
similarly obtained the compounds shown in the 
follov/ing table : - 




NHC0CH(CH^)2 





r2 


m.p. CO 


I 

cyano 


bromo 




nitro 


cyano 


133-135 


cyano 


chloro 


139-1^1 



The process described in' the first para- 
graph above is repeated except that 2-acetoxy-2- 
methylpropionyl chloride is used in place of 
isobutyryl chloride. There is thus obtained 3,^- 
dicy ano- ( 2-acetoxy-2-methy Ipropionyl) anilide , m.p. 
15^-156 ""C. 
Example 2 

A mixture of 35^-dicyanoaniline (2 g.) and 
2-hydroxy-2^methylpropionic acid (6 g.) is heated at 
-l60''C. for 4 hours and then cooled and shaken with 
a mixture of ethyl acetate and water. The ethyl 
acetate layer is separated, washed with dilute 
aqueous sodium hydroxide solution and then with 
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water, dried over magnesium sulphate and evaporated 
to dryness. The residue is chromatographed on a 
silica gel column (200 g.) using a 15% v/v solution 
of ethyl acetate in chloroform as eluant. The 
5 eluate is collected and evaporated to dryness and 
the residue is crystallised from ethyl acetate. 
There is thus obtained 3,4-dicyano-(2-hydroxy"-2- 
methylpropionyDanilide, m.p. 198-200 °C. 
Example 3 

10 Sodium hydride (100. mg. of a 60% dispersl - 

in mineral oil from which the oil has been removec. 
by washing with petroleum ether b.p. 60-80 °C.) is 
added to a stirred solution of 2-( 33^-dicyano- 
. phenoxy )-2-methylpropionamide (0.5 g.) in N,N- 

15 dimethylformamide (10 ml.) which is maintained at 

20''C., and the mixture is stirred at this temperature 
for 30 minutes. Water (100 ml.) is added, the 
mixture is extracted >fith ethyl acetate and the 
extract is washed with water, dried over magnesium 

20 sulphate and evaporated to dryness. The residue 
is crystallised from toluene and there is thus 
obtained 3, ^-dicyano-(2-hydroxy-2-methylpropionyl 
anilide^ m.p. 198-200''C. 

The 2-(.3,i4-dicyanophenoxy)-2-methylpropion- 
25 amide used as starting material may be obtained as 
follows:- 

Sodium hydroxide (.2,25 g.) is added to a 
solution of 3,^-dicyanophenol (.2.0 g,) in acetone 
(100 ml.), the mixture is heated to 50**C. and a 

30 solution of chloroform (1,4 ml.) in acetone (10 ml.) 

is added dropwise. The mixture is heated under reflux 
for 5 hours and the acetone is then removed by 
evaporation. The residue is shaken v/ith diethyl ether 
and water and the aqueous layer is separated, 

35 acidified with aqueous hydrochloric acid and 
extracted with ethyl ace*-.ate. The extract is 



- 8 - 0002309 

Wc^shed with water, dried over roagnesium sulphate 
and evaporated to dryness, Thionyl chloride 
(30 ml.) is added to the residue (which consists of 
2-( 33^-dicyanophenoxy )-2-methvlpropionic acid) and 

5 the mixture is heate.i ur.der reflux for 15 minutes 
and then evaporated to dryness • The residue is 
dissolved in dioxan (100 ml.) 3 concentrated aq«eous 
ammonium hydroxide solution (50 ml.) is added and 
the mdxture is stirred at 20**C. for 30 minutes. 

10 Water (500 ml.) is added, the mixture is extracted 
with ethyl acetate and the extract is washed with 
water, dried over magnesium sulphate and evaporated 
to dryness. The residue is crystallised from 
toluene and there is thus obtained 2-( 35^-dicyano- 

15 phenoxy)-2-methylpropionamide, m.p. lAl-1^3°C. 
Example k 

Thionyl chloride (1.5 ml.) is added to a 
stirred solution of 2-hydroxy-2-methylpropionic . 
acid (2.0 g.) in hexamethylnhosphoric triamide (^ ml.) 

20 which is cooled to -lO^'C, and the mixture is 

stirred at -10 ^'C. for 1 hour. 3,^--Dicyanoaniline 
(0.3 g.) is added, and the mixture is stirred for 
H hours at laboratory temperature and then diluted 
with water. The mixture is extracted with ethyl 

25 acetate and the extract is washed with water, dried 
over magnesium sulphate and evaporated to dryness. 
The residue is dissolved in ethyl acetate and the 
solution is passed through a short column of silica 
gel. The eluate is evaporated to dryness and the 

30 residue is crystallised from toluene. There .is thus 
obtained 3,^-dicyano-(2-hydroxy-2-methylpropionyl)- 
anilide, m.p. 198-200^0. 
Example 5 

Thv^- proovs'-: des'^ribed in Example is 
35 repeated using, the appropriate acid and the approp- 
riate aniline derivative as starting materials. 
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There are thus obtained the anilides described in 
the following table :- 

«1 




R 

nh-co-c-r'^ 
is 



i — \ 

i If 


r2 




r5 , 


^ 1 

i 

h 

i 


m.p.Cc.) 


f —\ 

cyano 


cyano 


methyl 


methyl 


i 

nethoxy 1 


178-180 


cyano 


qyano 


methyl 


methyl 


hydroxymethyl : 


162-16^ 


cyano 


cyano 


methyl 


methyl 


bromo j 


147-150 


cyano 


qyano 


methyl 


ethyl 


IX/droxy | 


142-Ii}li 


cyano 


cyano 


etlTyl 


etliyl 


hydroxy j 


132-135 


! cyano 


iodo 


methyl 


methyl 


hydroxy \ 


176-182 


j trifluopo- 


cyano 


methjj'l 


methyl 


hydroxy | 

1 


139-1^0 


j methyl 









Example 6 

5 The process described in Example 1 is 

repeated except that the appropriate acyl chloride 
and the appropriate aniline are used as starting 
materials. There are thus obtained the anilides 
described in the follov:ing table:- 
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r2 




k5 




I 1 


cyano 

cyaiio 

trifluoro- 
methyl 


cyano 
cyano 
cyano 


irethyl 
methyl 
HBthyl 


methyl 
Hie thy 1 
n^ethyl 


chloro 
HBthyl 
H 


171-17^ 
185-187 
15^-136 



Example 7 

Thionyl chloride (0.72 g.) is added 
dropwise to a stirred solution of cyclopropane- 
carUoxylic acid (0.516 g.) in N,N-dimethylacetainide 
(15 ml.) which is maintained at -20''C., and the 
mixture is stirred at that temperature for 1 hour. 
3,^-Dicyanoaniline (0.572 g.) is added and the 
mixture is stirred at laboratory temperature for 
16 hours and then diluted with water (50 ml.). 
The mixture is extracted with ethyl acetate and 
the extract is washed with water, dried and 
evaporated to dryness. The residue is crystallised 
once from toluene and twice from ethyl acetate, 
and there is thus obtained 3,^-dicyano-(cyeloprop- 
anecarbonyl) anilide, m.p. 176-178*0. 

The process* described above is repeated 
except that 2-hydroxy-2-methylpropionic acid and 
5-cyano-4-nitroaniline are used as starting 
materials, and that the crude reaction product is 
purified by chromatograohv on a silica gel column 
using & 1:^ v/v mixture of ethyl acetate and toluene 
as eluting solvent. The oily product thus obtained 
is triturated with petroleum ether (b.p. 60-80 
and the solid product thus obtained is crystallised 
from toluene. There is thus obtained 3-cyano-U- 
nitro-(2-hydroxy-2-methylpropionyl) anilide, m.p. 

1118-152 °C. 
Example 8 

3, li-Dicyanoisobutyr anilide (0.67 g.) is 
added to a suspension of soditim hydride (0.11 g. of 
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a m dispeiBion in nimeral oil fixJUi vMch the oi"' has 
washed off with petroleum ether b.p. to-6o°C.) in N,N-cfet 
formamide (20 ml.), and methyl iodide (4 ml.") i 
added after the effervescence has ceased. The 
mixture is kept at laboratory temperature for :.6 
hours, water (50 ml.) is added and the mixture is 
extracted v/ith ethyl acetate. The extract is 
washed with water, dried and evaporated to dryness 
and the residue is crystallised from toluene. 
There is thus obtained S^^I-dicyano-N-m.ethyliso- 
butyranilide, m.p. 122-123*0. 

The process described above is repeated 
using ethyl iodide or n-butyliodide in place of 
methyl iodide. There are thus obtained, resnectivel: 
S.^-dicyano-N-ethylisobutyranilide, m.p. 120-122 °C. 

and N-butyl-33 4-dicyanoisobutyranilide, m.p. 1^4 3- 
lil5^C. 

Example 9 

A mixture of 3,^-dicyano-(2-hydrovy-2- 
methylpropionyDanilide (0.2 g.), decanoyl chloride- 
(1.5 ml.) and concentrated aqueous hydrochloric acid 
(0.1 ml.) is heated at 50 "C. for 5 hours and then 
diluted with water. The mixture is extracted with 
ether and the extract is washed twice with 
saturated sodium bicarbonate solution, once with 
water and once with saturated sodium chloride solutio 
dried and evaporated to dryness. The residue is 
chromatographed on a silica gel column (10 g. ) usln- 
a 1:9 v/v mixture of ethyl acetate and toluene 
as eluting solvent. The product obtained is 
crystallised from a mixture of ether and petroleum 
ether (b.p. ^0-60 **C.) and there is thus obtained 
3, ^-dicyano- ( 2-decanoyloxy-2-methy Ipropionyl) anilide , 
m.p. 135-137''C. 

The process described above is repeated 
except that lauroyl chloride is used in place of 
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decanoyl chloride. There is thus obtained 3,'!- 
dicy:ino-(?-dod9canoyloxy-2-niothylpropionyl)anilide, 

m.p. 137-139 **C. 
Example 10 

A solution of 5,^-=icyano-(2-&cetoxy-2- 
methylpropionyDanilide (0.0625 g.) in methanol 
(5 ml.) is added to a solution of sodium carbonate 
(0.003 g.) in water (0.5 ml.) and the mixture is 
stirred at laboratory temperature for 15 minutes 
and then diluted with water. The mixture is 
extracted with ether and the extract is washed 
with water and then with saturated sodium chloride 
solution, dried and evaporated to dryness. The 
residue is crystallised from toluene and there is 
thus obtained 5,'»-dicyano-(2-hydroxy-2-nethyl- 
propionyDanilide, m. p. 198-200 *C. 
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V/hat we claim is:- 

1- ' An acylanilide of the foarmu^a:- 

'1- r" 




5 



NR^-COC-R 

! 



wherein at least one of R-*- and R^ :s cyano and 

5 wherein the other of R"^ and R^ is 'yano^ nitro, 

trif luoromethylj chloro, bromo or iodo. or has the 

formula ^^CONR-^V^, wherein R"^- and R^^^ which may 

be the same or different, ea^h is hydrogen or alkyl 

of up to k carbon atons; wherein R^ is hydrogen or 

10 alkyl of up to ^ carbon atoms; wherein either R^ 

and R^, which may be the same or different, each is 

alkyl of up to 4 carbon atoms; or R^ and R^ are 

joined to;^;ether with the adjacent carbon aton: to 

form cycloalkyl of 3 or- 4 carbon atoms; and wherein 

15 R- is hydrogen, hydroxy, halogen; alkyl, hydroxy- 

alkyl or alkoxy each of up to 4 carbon atoms, or 

acyloxy of up to 15 carbon atoms; provided that 

2 "5 6 

when R is cyano, R-^ and R are both hydrogen and 

R and R-^ are both methyl, R*^ is not chloro. 

20 2, An acylanilide as claimed in claim 1 

1 2 
wherein R is cyano, R is cyano, chloro, bromo, 

iodo or nitro, R-^ is hydrogen or alkyl o^ up to 4 

carbon atoms, either is methyl or ethyl and R^ 

is methyl or ethyl, or R^ and R^ together with the 

25 adjacent carbon atom form cyclopropyl, and R^ is 

hydrogen, hydroxy, chloro, bromo, methyl, hydroxy- 

methyl or methoxy, or alkanoyloxy of up to 12 

carbon atoms. 

3. An acylanilide as claimed in claim 1 

1 2 
.30 wherein R is nitro or trif luoromethyl , R is 

3 Zj i; 6 
cyano and R-^, R , K"^ and R have the meanings 

stated in claiir. 2. 

^* The compound 3 ,4-dicyanoisobutyrylanilide or 

3,4-dicyano-(2-hydroxy-2"methylpropionyl)anilide* 
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5. The compound 3,^-dicyano-N-methyl- 

isobutyrylanilide . 
.6. The compound 3,J4-dicyano-(2-methoxy-2- 

methylpropionyDanilide or 4-cyano-3-trif luoro- 
methyl- ( 2-hydroxy-2-methy Ipropionyl) anilide . 
7. A process for the manufacture of an 

acylanilide, claimed in any of claims 1 to 6, 
which comprises either the reaction of an amine of 
the formula 




wherein R^, and have the meanings stated in 
claim 1, 2 or 3, with an acid of the formula 

HOCOCR^R^R^ 

wherein R^, R^ and R^ have the meanings s-tated in 
claim 1, 2 or 3, or with a reactive derivative 
of said acid; or, for the manufacture of an 
acylanilide wherein is hydroxy, the Smiles' 
rearrangement of an amide of the formula 



R^ 



?2 / \S OC-CONHR^ 



r5 

wherein R""", R^, R^, and R^ have the meanings 

stated above; . ^ 

whereafter an acylanilide wherein R is 
hydrogen may be alkylated to provide the corres- 
ponding acylanilide wherein R^ is alkyl of up to 

k carbon atoms; or 

an acylanilide wherein R is hydroxy may 
be acylated to provide the corresponding acylanilide 
wherein R^ is acyloxy of up to 15 carbon atoms; or 

an acylanilide wherein R is acyloxy may 
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be hydrolysed to the corresponding acylanilide 
vjhereln R is hydroxy. 

8. A pharmaceutical or veterinary composition 
v;hich comprises an acylanilide3 claimed in any of 
claims 1 to 6, in association v/ith a pharmaceutically 
acceptable diluent or carrier. 

9. A composition as claimed in claim 8 which 
additionally contains one or more drugs selected 
from ant ioestrocens, progestins > Inhibitors of 
gonadotrophin secretion, cytotoxi agents , anti- 
biotics, and antiinflammatory agents. 

10. A method of producing an antiandrogenic 
effect in a warm-blooded animal in need of such 
an effect which comprises administering to said 
animal an effective amount of an acylanilide claimed 
in any of claims 1 to 6. 
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